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(54) REFLECTION TYPE ACTIVE MATRIX DISPLAY PANEL AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To provide a reflection type active matrix display 
panel improved in reflectivity. 

CONSTITUTION: Source 2 and drain 3 are formed on a p-type 
silicon substrate 1 and gate signal line 4 is disposed on gate via 
gate insulating film 6. Field insulating film 5 and interlayer 
insulating film 7 are formed. The image signals supplied from date 
signal line 8 is held by pixel electrode 9. The caption number 10 
denotes an auxiliary capacitor and 11a passivation film. Further, a 
multilayered dielectric mirror 12, a liquid crystal oriented film 13, 
liquid crystal 14, a liquid crystal oriented film 13, a transparent 
counter electrode 15 and a glass substrate 16 are formed in this 
order. At this time, the passivation film 1 1 is mirror-finished by 
polishing with an abrasive contg. an etchant for etching this film, 
thereby, the multilayered dielectric mirror 12 deposited by 
evaporation on the passivation film 1 1 is extremely flattened and 
high reflectivity is obtd. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The semi-conductor transistor formed in the shape of a matrix on the substrate, and the pixel 
electrode connected to each of this semi-conductor transistor, Matrix wiring which impresses a signal to 
this pixel electrode through said semi-conductor transistor is formed in display pixel area. The process 
which forms an insulator layer in the whole substrate which is the manufacture approach of a reflective 
mold active-matrix display panel that the signal and the scan actuation circuit are established in the 
perimeter of this display pixel area, and includes said pixel electrode top, The manufacture approach of 
the reflective mold active-matrix display panel characterized by consisting of a process which grinds 
and carries out flattening of the front face of said insulator layer using the abrasives containing the 
etchant which etches said insulator layer, and a process which forms a reflecting layer and a liquid 
crystal layer on said insulator layer. 

[Claim 2] The semi-conductor transistor formed in the shape of a matrix on the substrate, and the pixel 
electrode connected to each of this semi-conductor transistor, Matrix wiring which impresses a signal to 
this pixel electrode through said semi-conductor transistor is formed in display pixel area. The process 
which forms an insulator layer in the whole substrate which is the manufacture approach of a reflective 
mold active-matrix display panel that the signal and the scan actuation circuit are established in the 
perimeter of this display pixel area, and includes said pixel electrode top, The process which grinds and 
carries out flattening of the front face of said pixel electrode with said insulator layer using the 
abrasives containing the etchant which etches both an insulator layer and a pixel electrode, The 
manufacture approach of the reflective mold active-matrix display panel characterized by consisting of a 
process which forms a liqufd crystal layer on said pixel electrode. 

[Claim 3] The reflective mold active-matrix display panel characterized by forming the dummy pixel or 
insulator layer barrier which is the reflective mold active-matrix display panel manufactured by the 
manufacture approach of a reflective mold active-matrix display panel according to claim 1 or 2, and 
does not contribute to the part between display pixel area, and the signal and scan actuation circuit of 
the periphery at image display. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the active-matrix display 
panel used for the reflective mold liquid crystal display of an amplification projection mold etc. 
[0002] 

[Description of the Prior Art] The active-matrix display (liquid crystal projection mold projection 
indicating equipment) of an amplification projection mold can manufacture an active-matrix display panel 
with few defects by making detailed each pixel of the active-matrix display panel used as the display, 
and making pixel area small. Although there were two kinds of active-matrix displays of an amplification 
projection mold, a reflective mold and a transparency mold, as for current, only the transparency mold 
was put in practical use, and since the utilization effectiveness of light was bad compared with a 
transparency mold, the active-matrix display of a reflective mold was not put in practical use. 
[0003] By the way, in connection with making detailed such a transparency mold active-matrix display, 
the area of the switching element occupied to 1 pixel increases relatively, a numerical aperture falls, and 
the utilization effectiveness of light gets remarkably bad. For this reason, it is in the condition which it is 
hard to make detailed the active-matrix display panel of a transparency mold, and a panel with a 
magnitude of 1 inch or less is not put in practical use, and does not fill 100,000 pixels with the number of 
pixels. 

[0004] Moreover, in connection with the magnitude of an active-matrix panel becoming large, as for the 
active-matrix display of an amplification projection mold, the magnitude, weight, and cost of optical 
system increase by leaps and bounds. For this reason, there was a limitation in the activity of high 
resolution and the active-matrix display panel of a transparency mold with a difficult miniaturization 
theoretically. 

[0005] Then, utilization of a reflective mold active-matrix display panel is considered. Since a reflective 
mold active-matrix display panel forms a pixel transistor in the bottom of a pixel electrode, except [ all ] 
a part required in order to separate between pixels electrically (it insulates), it can be used as a pixel 
part and can make a numerical aperture high. 

[0006] However, with the irregularity of a pixel electrode surface or a reflecting layer, the current 
reflective mold active-matrix display panel had the small reflection factor in a panel; and brightness 
required for utilization was not obtained. For example, in U.S. Pat. No. 5,056,895, organic insulating 
material polyimide is applied to the front face after forming a display pixel electrode, and making the 
front face of a display panel flat is indicated by attaching the reflective film after that. However, it is 
very difficult to process evenly the display panel front face which only applies the object of the shape of 
a liquid like the polyimide currently used here, and contains comparatively big irregularity in a substrate 
like a mirror plane. 

[0007] Moreover, television institute magazine Vol.44, No.5, and pp.544 -549 (1990) The technique which 
carries out mirror plane processing of the pixel electrode surface is indicated by grinding the front face 
of a pixel electrode mechanically then. However, a pixel electrode surface has a possibility of damaging a 
pixel electrode, when this is ground directly that it is very easy to get damaged. Moreover, only at a 



mechanical polish process, it may result in leaving a fine blemish to a polished surface, it may become a 
scratch noise in the case where it is used for a reflective mold active-matrix display, and may appear. 
Therefore, it was not able to be made perfect flatness only at a mechanical polish process. 
[0008] 

[Problem(s) to be Solved by the Invention] As mentioned above, it is hard to make detailed the active- 
matrix display panel of a transparency mold, and the high resolution of an amplification projection mold 
liquid crystal display and a miniaturization were difficult, the reflective mold active-matrix display panel 
had the small reflection factor in a panel, and brightness required for utilization was not obtained. And 
the attempt for making high the reflection factor of a reflective mold active-matrix display panel was not 
enough, either. 

[0009] Then, by offering the reflective mold active-matrix display panel which raised the reflection 
factor, it is small and this invention aims at realizing the amplification projection mold liquid crystal 
display of high resolution. 
[0010] 

[Means for Solving the Problem] The semi-conductor transistor formed in the shape of a matrix on the 
substrate as a means for attaining the above-mentioned object, The pixel electrode connected to each 
of this semi-conductor transistor and matrix wiring which impresses a signal to this pixel electrode 
through said semi-conductor transistor are formed in display pixel area. The process which forms an 
insulator layer in the whole substrate which is the manufacture approach of a reflective mold active- 
matrix display panel that the signal and the scan actuation circuit are established in the perimeter of 
this display pixel area, and includes said pixel electrode top, The process which grinds and carries out 
flattening of the front face of said insulator layer using the abrasives containing the etchant which 
etches said insulator layer. The manufacture approach of the reflective mold active-matrix display panel 
characterized by consisting of a process which forms a reflecting layer and a liquid crystal layer on said 
insulator layer, Or the semi-conductor transistor formed in the shape of a matrix on the substrate, The 
pixel electrode connected to each of this semi-conductor transistor and matrix wiring which impresses a 
signal to this pixel electrode through said semi-conductor transistor are formed in display pixel area. 
The process which forms an insulator layer in the whole substrate which is the manufacture approach of 
a reflective mold active-matrix display panel that the signal and the scan actuation circuit are 
established in the perimeter of this display pixel area, and includes said pixel electrode top, The process 
which grinds and carries out flattening of the front face of said pixel electrode with said insulator layer 
using the abrasives containing the etchant which etches both an insulator layer and a pixel electrode, It 
is going to offer the manufacture approach of the reflective mold active-matrix display panel 
characterized by consisting of a process which forms . a liquid crystal layer on said pixel electrode. 
[0011] 

[Function] Mirror plane processing of this invention is attained by grinding and carrying out flattening 
with the abrasives containing the etchant which etches the insulator layer on a display pixel electrode. 
Furthermore, the partial abrasion on the substrate generated at the time of flattening processing of this 
process and sagging in the array (display pixel area) periphery of a display pixel electrode tend to be lost 
using a dummy pixel or the insulator layer barrier, and it is going to offer the perfect surface 
smoothness of the display pixel section. And the reflection factor of a reflective mold active-matrix 
display panel can be raised by making a display pixel electrode or the protective coat front face on it 
into flatness (mirror plane). 
[0012] 

[Example] One example of this invention reflective mold active-matrix display panel and its manufacture 
approach is explained referring to a drawing. Drawing 1 is a showing [ the pixel section of the reflective 
mold active-matrix display panel in the example of this invention ] sectional view. Although the single 
crystal silicon substrate is used for this example, insulating ingredients, half-insulation ingredients, etc., 
such as glass, are sufficient as it. 

[0013] In drawing 1 , impurities, such as boron, BF2, an arsenic, and Lynn, are added by the p type 



silicon substrate 1, and the source 2 and a drain 3 are formed. And on the gate, the gate signal line 
(polish recon) 4 is formed through gate dielectric film (oxide film) 6, and it separates into the pixel and 
the electric target which adjoin with the field insulator layer (oxide film) 5 and interlayer insulation films 
(oxide film) 7a and 7b. Moreover, from the data signal line (aluminum) 8, a picture signal is supplied and 
this picture signal is held with the pixel electrode (aluminum) 9. And 10 is the auxiliary capacity for 
charge maintenance of the pixel electrode 9, and 1 1 is the passivation membrane (oxide film) by which 
the deposit was carried out as a transistor protective coat. This passivation membrane 1 1 is Si02 
containing Lynn or boron. It is the film and consists of film, such as USG, PSG, and BPSG. 
[0014] These production processes form interlayer insulation film 7a, and the data signal line 8, the drain 
electrode 23, the auxiliary capacity electrode 20, etc. form a contact hole by sputtering etc. after an 
open beam. Then, interlayer insulation film 7b is again formed in these upper layers, and the pixel 
electrode 9 is formed for a through hole after an open beam. Thus, the active-matrix display panel of a 
high numerical aperture is made possible by forming the pixel electrode 9 so that a pixel transistor and 
the auxiliary capacity 10 may be covered. And it means that the substrate part of a reflective mold 
active-matrix display panel was formed by forming a passivation membrane 11 as a transistor protective 
coat on this. Furthermore, a reflective mold active-matrix display panel can be manufactured by forming 
.in order of a dielectric multilayer mirror 12, the liquid crystal orientation film 13, liquid crystal 14, the 
liquid crystal orientation film 13, the transparence counterelectrode 15, and a glass substrate 16. 
[0015] In order to manufacture a reflective mold active-matrix display panel with sufficient reflective 
effectiveness, it is necessary to lose unevenness of the substrate which vapoi^deposits a dielectric 
multilayer mirror 12, to make a dielectric multilayer mirror 12 very flat, and to prevent dispersion of light 
to reflect here. Therefore, mirror plane processing is carried out using the abrasives containing the 
etchant which etches the passivation membrane 1 1 used as the substrate at the time of vapor- 
depositing a dielectric multilayer mirror 12 by grinding a passivation membrane 11 (henceforth a CMP 
(Chemical Mechanical Polish) technique). And as etchant which etches this passivation membrane 1 1, 
acids, such as potassium oxide (KOH), are used and a fused silica, a KUROI dull silica, cerium oxide, etc. 
are used as abrasives, for example. 

[0016] Only by etching, impossible mirror plane processing is possible for this approach, and it can 
prevent the fine blemish produced when mechanical polish is performed, destruction of a pixel electrode, 
etc. Therefore, since it can form in the condition also with the very flat dielectric multilayer mirror 12 
vapor-deposited on a passivation membrane 1 1 by this approach, a high reflection factor can be 
obtained. 

[0017] In the sectional view of the pixel polar zone as shown in drawing 2 , at moreover, the polish 
process by the above-mentioned CMP technique As shown in this drawing (A), in case the passivation 
membrane 11 and the pixel electrode 9 which have irregularity in a front face are ground The abrasives 
containing a passivation membrane 11 and the etchant which etches both the pixel electrodes 9 are 
used. Pixel electrode 9 self can also be made to act as a reflecting layer by carrying out mirror polishing 
of the pixel electrode 9 and the passivation membrane 11 until the pixel electrode 9 and a passivation 
membrane 11 become flat, as shown in this drawing (B). It is made to carry out another **** activity of 
the ingredient which etches both an oxide film and a metal, or the ingredient which etches each as this 
etchant in mixing or two steps, for example, potassium oxide (KOH), ammonia (NH3 OH), etc. can be 
used. Moreover, as abrasives, a fused silica, a KUROI dull silica, cerium oxide, etc. are used. 
[0018] In this case, since the pixel electrode 9 and the passivation membrane 11 are flat, as shown in 
the sectional view of the pixel polar zone of drawing 3 , the direct liquid crystal orientation film 13 can 
be formed on the pixel electrode 9. And since a direct signal level can be applied to liquid crystal 14, an 
impedance becomes small conventionally and a signal level can be made small. Moreover, since the pixel 
electrode 9 will touch a flat to liquid crystal 14, the electric field concerning liquid crystal 14 can be 
made into homogeneity. Furthermore, since the process which vapor-deposits a dielectric multilayer 
mirror 12 is lost, a routing counter is reduced and it is that the cost is cut down. 
[0019] Moreover, in this case, like the case of drawing 3 , while being able to make the electric field 



concerning liquid crystal 14 into homogeneity, since the protection-frorrHight nature to an active-matrix 
substrate becomes good, it is effective [ a dielectric multilayer mirror 12 is vapor-deposited on the pixel 
electrode 9 by which flattening was carried out as shown in drawing 4 , the liquid crystal orientation film 
13 may be formed on it, and liquid crystal 14 may be formed, and ] in the ability to prevent malfunction 
of the pixel transistor by optical leakage current. 

[0020] Furthermore, between the pixel electrodes 9 and dielectric multilayer mirrors 12 by which 
flattening was carried out, as shown in drawing 5 , even when the deposit of the passivation membrane 
1 1 is again carried out as a transistor protective coat, the electric field concerning liquid crystal 14 can 
be made into homogeneity, and a good image can be obtained. 

[0021] By the way, the panel front face of the reflective mold active-matrix display panel ground by this 
CMP technique has a periphery in sagging ******. It explains with the sectional view showing this in 
drawing 6 . As shown in this drawing (A), since the height (thickness) of the display pixel area 17, and 
the signal and scan actuation circuit 18 which are arranged to the periphery differs, the level difference 
has produced the reflective mold active-matrix display panel on the panel front face. And if it grinds 
using the abrasives containing etcher MENTO which etches this oxide film for the front face of the 
passivation membrane (oxide film) 1 1 with such irregularity, as shown in this drawing (B), sagging will 
arise in the periphery of the display pixel area 17. 

[0022] And the passivation membrane 11 of the periphery of the display pixel area 17 is deleted too 
much in this case, the pixel transistor of the display pixel area 17 will be damaged, or light will be 
scattered about by display pixel area 17 periphery, and decline in the rate of a light reflex will be caused. 
[0023] In order to prevent this, as are shown in the top view of drawing 7 , and the sectional view of 
drawing 8 (A), and the display pixel area 17 is surrounded between the display pixel area 17, and a signal 
and a scan actuation circuit 18, it considers as the configuration which has arranged the dummy pixel 19 
which does not contribute to image display. And although some sagging is produced from a level 
difference with a signal and the scan actuation circuit 18 as by making it such a configuration shows to 
this drawing (B) That the surface smoothness in the display pixel area 17 is maintained, and a 
passivation membrane 11 becomes thin Decline in the rate of a light reflex can also be prevented 
without damaging the pixel transistor in the display pixel area 17 which contributes to image display, 
even if it may damage the pixel transistor of the dummy pixel 19 since it becomes only the part which 
has arranged the dummy pixel 19. 

[0024] Moreover, as shown in the sectional view of drawing 9 (A), the insulator layer barrier 21, such as 
an oxide film of the same height as the display pixel area 17, may be formed in the periphery of the 
display pixel area 17 by etching etc. instead of the dummy pixel 19. Like the case where the dummy pixel 
19 is formed also in this case as shown in this drawing (B), since it is the part which has arranged the 
insulator layer barrier 21, that a passivation membrane 11 becomes thin can prevent lowering of surface 
smoothness in all the fields of the display pixel area 17 which contributes to image display. 
[0025] 

[Effect of the Invention] As explained above, the manufacture approach of the reflective mold active- 
matrix display panel of this invention Since flattening is ground and carried out with the abrasives 
containing the etchant which etches this insulator layer for the front face of the insulator layer formed 
in the whole substrate including a pixel electrode top While being able to make very flat the reflecting 
layer formed this insulator layer and on it and being able to secure a high reflection factor, the electric 
field concerning liquid crystal can be made into homogeneity, and it becomes possible to offer the 
reflective mold liquid crystal display of the amplification projection mold of high brightness and high 
resolution. 

[0026] And mirror plane processing can be carried out, without damaging a pixel electrode or destroying, 
when flattening of the front face of a pixel electrode is ground and carried out with an insulator layer 
using the abrasives containing the etchant which etches both an insulator layer and a pixel electrode. 
Consequently, light can be reflected with a pixel electrode and a direct liquid crystal layer can be formed 
on a pixel electrode. And since the impedance between a pixel electrode and a liquid crystal layer 



becomes small in this case, a signal level can also be made small, and since a reflecting layer also 
becomes unnecessary further, a cost cut becomes possible. 

[0027] Moreover, by forming in the part between the signal and scan actuation circuit of the periphery of 
display pixel area the dummy pixel or insulator layer barrier which does not contribute to image display, 
sagging is prevented by the periphery of the display pixel area 17 produced at the time of polish of an 
insulator layer, and a pixel transistor can be damaged or it can prevent that light is scattered about by 
display pixel area 17 periphery, and the rate of a light reflex falls. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing one example of the reflective mold active-matrix display 
panel of this invention. 

[Drawing 2] Both (A) and (B) are the sectional views showing the pixel polar zone of one example of this 
invention. 

[Drawing 3] It is the sectional view showing the pixel polar zone of one example of this invention. 
[Drawing 4] It is the sectional view showing the pixel polar zone of other examples of this invention. 
[Drawing 5] It is the sectional view showing the pixel polar zone of other examples of this invention. 
[Drawing 6] It is drawing for explaining sagging of the periphery on the front face of a panel, and the 
sectional view in which (A) shows polish before, and (B) are the sectional views showing the polish back. 
[Drawing 7] It is the top view showing the case where the dummy pixel 19 has been arranged to the 
periphery of the display pixel area 17. 

[Drawing 8] It is a sectional view in drawing 7 , and the sectional view in which (A) shows polish before, 
and (B) are the sectional views showing the polish back. 

[Drawing 9] It is the sectional view showing the case where the insulator layer barrier 21 has been 
arranged to the periphery of the display pixel area 17, and the sectional view in which (A) shows polish 
before, and (B) are the sectional views showing the polish back 
[Description of Notations] 

1 P Type Silicon Substrate 

2 Source 

3 Drain 

4 Gate Signal Line (Polish Recon) 

5 Field Insulator Layer (Oxide Film) 

6 Gate Dielectric Film (Oxide Film) 

7a, 7b Interlayer insulation film (oxide film) 

8 Data Signal Line (Polish Recon) 

9 Pixel Electrode (Aluminum) 

10 Auxiliary Capacity 

1 1 Passivation Membrane (Oxide Film) 

12 Dielectric Multilayer Mirror 

13 Liquid Crystal Orientation Film 

14 Liquid Crystal 

15 Transparence Counterelectrode 

16 Glass Substrate 

17 Display Pixel Area 

18 Signal and Scan Actuation Circuit 

19 Dummy Pixel 

20 Auxiliary Capacity Electrode 

21 Insulator Layer Barrier 
23 Drain Electrode 
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mm) 5%.xfmmmum iwtm 7a, 7buu;o 

ftJ$UT^56 -t IT, 1 0 (iBSiS*! 9 <09M&&<0 
9 „ 1 1 (4 h ? b 

THuvSr^AyfcS i 02 ^T'foD, USG, PSG, B 
30 P SGt£<?JKT?«/£$*VC^5. 

[0 0 14] rixfe<0«SftXStt, eM*fe*tffil 7 a 

#*«fi 2 Ofc -W^, Wt^-HfeWiJi 
l:fMii7 b Sr^UT^/w-*— /w«rH»tfc«» 

. 1 0 t Sr® 5 J: 5 KUBStttt 9 Sr^"t" 5 i t 

rirtcj; 9 Ritar ^ ^ ^ ^ • vHI^^-f^/ 
(c, fl®fl£#S^5 7-l 2, JRAGiRiDli 3, Ml 

4, ftAeiaiRi'3, aw*n6i»Ki:5» ^7^s«i 

So 

[ooi5).;:t?, RjH;Sb*<o&v^Rlti!T^xw 
so (4, 1 2.Sr^«-f-5Ti(&<0iaDaSr* 
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< Lxmmw^mmiy-i 2 *m&x¥-mz u 

CMP (Chemical Mechanical Polish) &flfM , »:?) 

(KOH) t£k~<om.&m^b*i. ffftt L-t 
[0016] rro^fttt, ^>^^f£fr-T?fct5FpTSBfc 

[0017] El 2 fcjjrf-J: 9 4B(*««<B©Wfffi 

lafcfc^-C, ±IBCMPftflfK:J:5W*xe-C, lff)[2l 
(A) f^-rJ:5fc*BK:|HJi!!j©fc5^->"<—>3 >Wk 

I 1 tHfli9t SrW«-t-'5ISIw» >-m 

I I kmmmfa9*m^v?->-y-i-z>^y'i' j r>' n& 

■^tfWBS^Srffl^r, IDE (B) f^i-J; 5 
9i^->3Vll 1 fc*5spaKu5cS*TfB*«« 
9 k *s a^mi lk Sr^ffil«t5 Z.k\Z.& 

#5. r©xyftvhtLttt, gf-fbBli&Jg©^ 

tSTO^feS^ii 2 f&^tcgijttx^ffl-r 5 J; o 
Lfc BMk*y'9^ (KOH) 

V^e-T (NH3 OH) 4»*r«ffli" 5it*S-C*5. * 

[0018] r ©Htm^ 9 t 3/"<-i ^ a >-JK 

1 1 t^spat^o-rvio-e^" 0 3©H^®@aj©»r 
ffi0fc*i-i 5 (w, HJitt&9 .ki&Etttti&Gfill 1 3 
S:»J«i-5 - i * S_ C# So * Lt,' 1 4 KitgHf •§• 

■So ?&iSI 1 4 LTSI1S 9i 5 77y h 

-t&zbKtt&iD-c m& 1 4 ^a-^^m^-^^-^-r 

Srt^-C'tSo WM^JMU?-1 2*r»i 

[0019] B4fc*1-J:5fc* y-mtzfttcm 
lCifln&BEr6]18£ 1 3$rJ&SLT«ftl 4Sr!£tfT'b&<, 



(4) 

[0020] ^bK, BSteirtX. 5Ki. ¥»ffcS*tfc 

[0 0 2 1 ] tr.5T% rcDCMP&WtdotoXWS^ 

i i«rl8l6fc:*1-|»ffiH£#K:ttBiH-5. Is)® (a) K 
. g^iiiyr i 7 t-twjaiagB^ia 

ttt^«tt» • *3B»»@B1 8 £<£>ia£ (ff*) ^ 
rcoj^&MA^S/^^-v-s vjgl (gtfkJBi) n 

&-£t?wmtt*m^xmm-tz>k. mm (b) K^-t-j; 
20 5 tw^wtit^ !)7i 7 wjiiagp-ey u^-i tti^ 

„ : 

[00221 nt« ^i*x!l717© 
!)71 7©@i^h7>'v ? ^^&-^oJtfc?), *^iS^3i 
iic^5o 

[0 0 2 3] ^ti*p5±i-%iz#)\a-i. m 7 oy-wmx. 

Ttm8 (A) ©Stfffiiafc:?j*-fJ:5lw, S^Pi^^yTl 
7 t fg-g- • jfeS^iblHlte 18t ©kt-, *^Hi*^ D T 
30 1 7Sr5i9iatfJ:5(-UT, Htfiai^fctF-^'UJfev^S 
-mmi 9 SrifiBbfc^i-fSo •-tLT, r.©«t5* 
Ml;f5^iia»), IDEI (B) ic^i-J;5t-, ffig- 
• ££rattlE]Eg'l 8 t©ili^#^©^H±4D3 
^5, ^pf*3i y r 1 7 rtw^SttfiiSfc^, 

lWWOtt, ^5-®^l 9<Srffi«L 

40 [0 0 2 4] $f;« IH 9' (A) <D»f®BHc:^i- ± 5 

^pj^ni y T 1 7 cOjliagCI-^ 5 — mm 1 9 ©f^;^ 9 
lc*^M^3i y T 1 7 t ID UiS $ ©Sf-ftUR^cDlfeigyBI^^ 
y 72 1 Sr3i S /^v^(r < ti?^bTtA^o 
-g-t, PIEl (B) Km-TXolCs ^5-M*l-9*K«t 

JfittBP^ y T 2 1 SrSSK LfcgB^-CfcS ®^** 

t*#-f-a**H*^y7'i 7©^fln*nj8v>T, spa 

tt©"teT Sr 15 <*'r t *5 T? * 5 , 
[0 0 2 5] 
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(5) 



* » '' 5 r t as-efs ■ 

[0 0 2 6] ^rUT, *fogtJ&£ mmm.mt y^- 
10 0 2 7] S^pi^aiy T(Dilja§|5<73fS-§- • * 

ct^fctfiii y 7 i 7<ommnx 

xy7i 7 « 3att-e3te*s*a LT*Ktt*WBT"*- 5 CD 
[HB5©ttHt*lftW] 

[Ei i] ^^©sitsJT^-f y - h y •'■?<< 

[0 2] (A) , (B) tt#te;fc3S91<D-!Si60iJ<DB3 ? 
• [0 3] ;^W©-fiM^©H*««tt&* , t"WrffiH'? 
[0 4] *^BJ©{tiicD^J£0ijroB*«@a55r^i"WfffiEI 



5 

[0 5 ] *5BW©ffe©iaai«OPf*«ffi*BSr*"*1ifffiBI 
[0 6] /•?^./v^ffi<DBjatBW^W'4rlftWi-2)fc>i)<O0 

(a) f«^su?r^i-^fffi0, (b> \mm& 

Sr^-Tifffi0T*fc2)o 
[07] ^BSi^-y T 1.7(DBiagBl-^^-B^l 9 

SrieS Lfc#-g-S:^-r s P®0-efc5o 
[0 8] 0 7tc*3lt-5ifffi0T*fc?), (A) ttW»ffl«r 
^-t"»fS0> (B) «Wli^S:^i"»rS0t?*)5. 

[0 9 ] s^BHtai i)7i 7 ©jaiiaiw^jfeiMP^ y T 2 

1 <£riaebfc^Sr^i-»fS0Tfot), (A)ttW*atT 
Sr^-rffE0, (B) ttW*«fc^-*1*fflBBI-C*>*. 
[f?-§-<Dtft0n 

1 pivynysts 

2 y— ^ r 

3 FKy 

4 y- Ht*» (# V *s» =■ 

5 7^-/vYmm (.mtm) 

6 y-MMHK ObMUK) 
7a, 7 b JIMfettlt 

s wuvyav) 

9 B*m® (TA'S = t7-M 
l o' 

i i a vK (BMkJI) 

1 2 $i«{fc#/IJBU.7 — , 
1 3 ifoSISfaSI 
1 4 
1 5 
1 6 
1 7 
1 8 

1 9 

2 0 
2 1 
2 3 



y?-B^I 

MM** y r 



[0i 1 



4 —1 s 




[0 3] 
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(6) 



[02] [04] [05] 
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(7) 



*n?sa*i ') r l 7 



v_ y - 1 — Hr— : — 



1 



(A) 



sal my u 



i 



— f 

mm i 




(B) 
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